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(54) MANUFACTURE OF HEAT TRANSFER TUBE AND METHOD THEREFOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To assure the life of rolls in a good condition in a 
method for manufacturing of and device for a heat transfer tube with projected 
lines formed circumferentially zigzag in the internal surface. 
SOLUTION: A metallic band 1 which is made into a heat transfer tube by 
subsequent welding comes to have projected lines 52 in V-shape formed by 
grooves rolls not shown in the drawing. The grooved rolls 13 on the downstream 
side, each having a breadth of 1/6 of the breadth W of the metallic band 1, 
consist of a pair of two pieces in parallel and rotate concentrically. The distance 
between the outside end surface of each of the grooved rolls 13 and both sides 
lb. 1c of the metallic band 1 is W/6. A groove 13a formed on the outer 
circumferential surface of each of the grooved rolls 13 crushes the projected 
lines 52 and forms projected lines 53 in the reverse direction of the projected 
lines 52. So that, on the surface of the metallic band 1, after passed through the 
grooved rolls 13, projected lines 52, 53 are arranged alternatively adjacent to 
each other, and their plane shape which form a zigzag such as three V-shapes 
are arranged. The grooves of each of the grooved rollers have, accordingly, no 
need of bending parts to bear a heavy load. 
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(57) immi 

[RIB] Ja^rafc^tr^CWftffltfo&sfclfctfrtHfc: 

*iW©l/6©fl§£#LT^3. &jgttD-;H 
3©^^®^ ^I^lCDIJIlb, lc2:<Z)MIH 

fcatl3att, &*52fc#U*U ^©gg£:5 2fcfcfc 

3£ilttL&^»IK10&Sfc:ti:£&5 2, 5 3tf$ 




1 

[&ttSt*©ttBB] 

&B?|f«ftflEJEU §&£JS?i?M&tc^©g§|&ftffM;T-l> 

?pf£fts ±E£*ftrtfl!lfcLT«ttR:SftS-tK 

ic<fc &^Lfc±E^ffiti^ffitl£&g-r3ifi««& 

xg£; x 

±§3^=£Jf£f!£xfi#, n&aaiWD-^sfflv^fenii© 

n-;ut «fc &±E&JRflftR©II#lRl©— fflfc±ES^feft 
Si:#fc, 

±§3-®g©EJlx*iT\ ±13-11 BCDJE5Sx^T(i± 
l3^#ffM£ft&v->S5#K:s ±!3x 0 g ©ffSExgT- 
»J«£ft*^fctt#ra©«fe«^ftJfcJifrra£fcft 

[»*«2] ±13-11 SCDffi@xeT-tt, ±I3^S^ 
«©£tSfc«oTg&lfeftJKja&-r6 4:#K:, ±§3x[g]g© 
Egifitii, ±f32£v>fla©?&fl-p— ;i/#±!B— IS a© 
iE3lxST-ffM£ftfe3§lfeftj¥b«U *©SSIfe4:li5Sf 

[»#8i3] ±I3-iaa©jE@xgT-i^ ±13^«^ 
tg«t5ffl©^v^WD— ;i/ti«fct), ±f3x[!g©JBE3gx 

JES-T S ^ i: ft i: - J- i MF&H 1 §3«©et?ft i B©MM^ 
i£o 

[W5RS4] ^ff«£EESLTtt&JH»Kfc£Bc© 
»J»Wn-;bC J: 5 ±g3^&©^lfe* s 7i$fiK£ftfc£ll^ 

tgfts ±ia**ftrtfflifcbTflf«t:»ftaf-a-» senate 

mt, 

±IB»Wo— ;ui:bT, 

±E^»tR£ D»i>fifttf bT±E&Bfif«©«;fr|6l 

©-SP fc±I3gg!fe ftJfcjEKf S fgx d -)U h , 
K»-n-;u©±EJEffi#iS±«Sfl!CRB-&*i, ±§3Sg 
-n-^tf^ftJ^Lfe^SMH:, ±I3^xd-;I/*s 
ffJfiK 1" 5 i: (± * [Sj © pi jfe 5 SSsfe ft Jfc j& "T 5 B - o - 

ftMAfcc fcft**afc-r*eiiMttD«3t«B. 

[%91©f$IU&8gilin 
[0 0 0 1] 



(2) Sifl 1 -9 0 5 3 0 

2 

[0 0 0 2] 

[«£*©««] e**, c©fi©e^<stt, #»©»#;£ 

fefigx^fc <fc tj ^ftc^^j&Sftfc&flMMRft, ± 

[0 0 0 3] Z.CDmmJ5feT-l±, »firn— ^©fcrt'sft 

*ftffM-rSCh*s-r-^5„ CL©&JH$fK&gg£&Affl!| 
Cb-c««K:«|ffl$-a- % W*&»gr#-3c:i:fc:J:»K 

isc*»©ss*ft*-r *e«*ft«a-r « c § 

-f-5fc«>fc«\ ?Hfl-o — ;i/©^ft V^S, W^3£?fc:JK 
fiKLTii^, -*©i«iB«tjeib&se*ftJBj«-r«c4:# 
»&ifc»©e*fcertffi£;:©J;5*y 

**A s 5g^©#ftift*s?)a5^T-ar^-r-2.«tac^f3, 

iC^^^ftffiJ±$*-5 ^ t* s T-£ £. 
[0 0 0 4] 

©^ftV^M, W*S*©y^if^g#i:bfc»&, « 
©SrlxftASDSB^T^a^a^-rsiHatfWOB:*. 

C©|kIfRltt, «©Wftfi#!3^#©]Ij&#D — ;u©EME 

£&e>&l,>&©©, Wftffltf Dffl#©llljSia««3ftGl^ 
30 to«»^Hu o-;i/©JWfr*C^:SS:»#ftaS-j-. 
[0 0 0 5] :tlli, #Tfttt#!3a5#©lK;£* s ^;3ft|qI 

v>tv^*»^ ^riqi©a!&5aiK:»oTS([*xaA/«*« 

©»ffrft&$?K?t&-r3 d fc£ Bfti: LT4$nfc. 
[0 0 0 6] 

ciMift»ft-rsfe«>©*iB!av»iw©j»*] ±i3§w 

40 ftiftf 6fc»K:asn&8»*flilBB«©»Wtt» ^»© 
»5W&tf$ftfcfcttn-;ucjiB^»«ft£EIEU tt 
*«flt«lc*ft©gg*ftiKJ58-r4gS*}»iaxgi: x 12 sg 
*JgjERxSJc J; D±B£R©^JW&fi!i3ftfe&Jl*IHS 

ft> ±§3^ftft<PJ£bTg«fc:WE&£-e\ 

d «tt u fc ±b^« » «©w« ft i. mwmmx-m 

t, Sflili&e«Mff©«a*iSt:*st^T, ±Eggjfe©« 
X?I* 5 , Hfe5»tto-;uftffl^fc-@©fl£3£Xgft* 
«y> ^x(aia©ffiSxgT-. ±IB&SW4EJ:>}»iV>fl© 
«Mp— ;i/t«t D±BB*JB»»tR©*B*l^©— fflt±E^ 

50 ^ftff$jEi£t-Si:tt{c, ±!3-®g©iE@x|lT-> ±!3X 



(3) 

3 

[0 0 0 7] iOJ:5fc:«ja8sn&#fSB8Tftt» StWn 
— J: D&«#«ftJEffibT*©£«?IMKC£R©& 

d— ^Sffl^fc— [5]©flEI£i*I£fTV\ -?-©x[5]g©EE 
ffixSttt, ±f3£JSml£<fc !>8i^«©i*ttn-;nc j: 
DgSSIWWfcja&fT-aT^i. £©£«>, -©EEJiXfIT- 10 
(is ±83&«?MR©*B:&IrI©— fflfc©** g8**»JBjEaES 
ft*. Sfc, ^©BEJEx|ieii»fIt^(Hff4Rtggjfe*«JBj5Ji 
S*iTvifcS£\ ±I3&V'>*I©$ttt-D—;i/£;fi;fc 
«#fc»J&;*ftT^;fcg&*tt, *£Effixa©a«c:4»-tO 
SSfiHSSftS. x[nii©EHix|i{c:$fci:o-[pi 
§ ©EEJSXflT- fcJu ±13X0 a ©EUSt l±sS*#JB 
f££ft££OS5#f^ ±§3xna©JEMxgT-^fiS;^tL-5 
^fctt#|qI©«&*gg*ftJfcJE8-r*. 
[0 0 0 8] zcotzSbs ^tit>=.®<DE.J£j:m%:f&tz& 
JBWfifctt, *©fi#fafc*fa©J*&*<l>&<i:*x« 20 

ftffl#ofcff2ttfc;&3o tfcoTs £©ggg|ygjS8HIfcJ: 
oTSS*i«BfiSi;§rftfc&IB?MRft, *©g£*fti*HHfc:i, 
T«ttfcWft*-&, *©»ffifci:l>JSttUfc±ffi&«flf 

«©w«ft'«^-rntt <»e*«xg) , jawiqucs^ 
tf c *t ft a # o & # rt h c &i& * ft & * g 

[0 0 0 9] Ufctu ±B*lRl©S&4g&Jfett, SVMc 
Rfc*»f*p— ;i/fc.fcoTiBJ5R«Sft3. ccfctt, 
H£T-{£ffl£ti3^m©$!ttn-;i,£4K »©*rftffl# 30 
t)SB^-©lI^* s ^5 (n— ;u©0!6;fr|pi©jaWlRl) ftpsi 
v>Tv>^ev>*>©i:-r5c: t*ST-§So S£ N v>-fft©#S 
ttn— »©*f^ft* s ^Si5^-rf>^^«:v>*,©i: 

*ft * *sei»eft jwsw© «t ot»athtf, 
t* s T-&5. iot, f»*a»*©«nfc±Eejfteft 

40 

[ooio] ±13-11 acEJExs-e^acn* 

38* fc, ^EgOEffiigTJejERSftS&lfefcBu £M 

[ooi i ] tmm 2 n2M<Dmw&, m&m 1 f3«4©#t 

ritCSo*., ±13-11 B©EE5£i&eB: % ±!3^il^«© 
£*§CcffioT3§5fe£JI5/?2-t3£tt£, ±§3X@@©JESS 
xlfli, ±:S2^v%*gc?3^Mi3— ;i,asJi§b— [5]gcr)jE5S 50 



ttWiW- 1 1 - 9 0 5 3 0 

4 

xst«$nfc^sffiiu *©'gyfefct±*iqi© 

[0 0 12] *»lfi-ett, ±!3-[£]§©JEMxS-e£JS 
OTffl^iClot^5Ml/> X@g©,EMX*IT- 
tt» ±ffi*v^ia©*N-D-;u*s-lli©EffixgTf^JER 
3rftfc£gfeSJ«FURU ^©S^lfei:(±^[Sl©M*5Sg|fe 
SrJBjS-TSo ZCDtz&b, -0B©£E3aExgTJBJS8$ixfc 

s&£©±gf5tcfcfc, -iHiB©£E3Exa-ejKj5e*nfc36Sfe© 

WsRfl H3*©»W©»*t:jin*T, -if 

j»2flEijtj»*©*v ^e«Mi *mm.-t z z. t #t- s s t ^ o 

[0013] a* sfcifi 3 fB®©^^ m#m 1 §3«©flt 
fiSCina., ±i3-0g©i£3£x;gT-fcfc, ±l3^iS^tsi 
&«©*^»f*o-;i/CJ;»K ±13X0 §©J£Jffix*lT- 
tt±ffl^#JBJE8SFfttt^SWS'fc:©*, ±§3XHlg©EE 
BixgT? JBfiR* ft 5 gg* t tt#|qj©«& « 3l0k&Mf&ir 
■5£i:ft*$»fcLT^4. 

[0 0 14] K&WX'IZ, ±!3-EIS©flEJEXfn?Hu 
±aB*flWf«J: t>«©8S^»Wn-;i/C.fcoT, x@B 

©mMxaT-{i±i3^* s ff$fiSi$n^v*gi5^-t©^^fe 

ft«J5fcl/tl^«. Z(Dtz&>. — HSOBESxSTJBJEa* 
ft fcSSIfe i: x® i ©ES£ x^T- ff^ $ n fc i: ^fi* 
t)^r^T, -EB©ffiffixeTf^ja*ftfc3e*4 t -l§IB 

lfe©^«<&-»Mfi : {Ciix.5Cli;AST-^5. d©fe», 

^©atft^-aaflijWK:*!), ®v^tfi> fornix 

±t5. ^SoT^ ##gBJ3T-fcjU »5Ria li3«©»BB©» 

«fc*njLTx -Jl^^Sl^*©igv^ell^ ^ B$:ia3it-■5c: 
£ ifiX- § 5 i: tzIfom&S. U 5 . 
[0 0 15] tt#g4ffltt©ftlHt*> ^iS^tS$:JESb 
TR*Hfif«t:*»©«**^j«-r4i»WD-;i/i:, B 
J»M-n-;i/K«t 0±IB*«©SS*#JBJ«Sft&^«W« 
ft, ±Eg5*ftrt«KUT««K»tt*#, K^BSicJ: 

t)«ttbfc±E*JB»«©Pi«ft«^-raji««»#® 
ftfllitfce»«©»a«BCi3^T, ±aa»M-n- 
;^Lt, ±aaft*flf«J:!)»!^«ft*UT±E&JHflf 
«©«*lRl©-fflt±Kf8*ft»li!t-r*SB-n-;i/i:, 
»»^n-;i/©±iaEffi#|SO±«ffl!UciS!lte>ft, ±ES8 
xd -;i/*ss5*ft^m Ufc^gMJ-C ±I3^xd 
jg«1-*^*ttt*rRi©»«e4^ft}BB8-ra*-n- 
ftffl*fcc:fcft1«Rfc-rse»ire©*3tSSBftS 

[0 0 16] C©J;at«ril$ftfe*:*MT?H:, »(*d 



5 

flHR©P5«ft8te*-*. c©feto, rtHfcSSlfejWBjsar 

[0 0 17] CCT% *«Wtt» *ttn-;i/fcLT±IB 
SB-d— ;i/;RyfBXD— ;i/£{i*T:fc^ dtif>©D — 

fc£*ftjfcJ5R-f* (Ii;K«l§3tt©x|n]g©jESx;fIi; 

£Effi*(q|±aE«t:»»&ti, SBXD-;i/#g&££ff2s£L 
*cv>gBc9-tc. JR- n— ;i/A«BJ«r«g8lfettt*|ql©R«t 

«®^i:|Sl««asti t), n-;i/©3M!rft finest 
[0 0 18] &:fc\ *»WOS(S-o-^av«-D— ;i/ 

-Hi ©ffi^xgT-iSffl sjxa n —jv h mm<Dmj& 
£ E^-i-iitf , 2 * fc & 3 mfficDftw t ibj«©# 

[0 0 19] 

[#Wi«DS!«i©JEJffi] JfeC, **B9§©£ffi©JI$JB&l2llS 

-r^-st* &ahpk 1 

izmx-fZiM Kd-;h li:, 1 <D-Jj<Dm 

BtSjzE©2g^5 2, 5 3§Jfcfi£1-a$ttu-;i/l 2, 

ttt«ft***fiRJgn— 5 k, ttttC J: DJgftkl, 
&&A*!ftK 1 ©ffift lb, 1 c ftgp&f SflEjqaQRtfn 
■Y ;i/ 1 7*5J;v^^-f 1 9 kftd^T^So 

[0 0 2 0] C©£«>, *&MW9tiSt&&&* Mttv- 
;H 2, 13 (^*veft, SB— n— SB— n— ;wcffi 
S) iCfcD&JHSHRlftEESEU *©*HfiftR 1 ©*iS 

«je©j:5css*5 2 , 5 3s?&ja-ra 

XlMt^g^) . 5^5 2, 5 3#J&j&£ftfc:£JS 

^tfilfcfc, J&Jfcu— ;i/g?l 5*^^-fXD- ;n 9tc 
S4i« (JtS*«8*StfflS) fcioTrSffl •igig-r 
£.r£:^C < fc»^, g&5 2, 5 34»rtffifcJKJ«*nfcfi» 

©2 itsns (jte»»xst:ffia) . -ffcfc*., jge 

Bn-;u»15tt, 2, 5 3* 

rtfflJtbTS«fc»ft**, W«l b, 1 cft&M£-ti- 
£>. 8tV>T, C©^^tgl* s ^Jl^#n^;H 7* 
T-a&A^ftSk, Sffl«il#3'f ;H XD — 

;H9tfflttit:J;Dililb, 1 c 
■totjlal, C©*£^, 1*1 85 £^$(©§^5 2, 53 




(4) 1 -9 0 5 3 0 

6 

£W-rsef&i2 i#»e»n5. 

[0 0 2 1 ] 02, 13!:*!), «WD-JH 

2, 13®m fitf, tO»ftn-A12, 13CJ; 
ot^5 2 , 5 3ftJBJ6£"J-SXg (*ti?Ji» -0g 
©jEMXg, ziGIBOflEffilgfcffiili) }COOTB£BJ§-r 
5o H2fcSvr«fc3fc:, 1Wd-;h 3©ES7?(qi±gft 

U>ift«l/T*»), *©auWBfcfcfc % #rftffl#!>a5# 

©Busift»tt-n— ;n 2©[Hite^[p] (^epbt-^-t) c 
na. cfflfcto, ¥»!&*as*-rs^«»«i (12 

1 2T-jEM-T3^ ^M$«ieD$ai:, il2at» 
J6Lfc£lfe5 2 4^JE£1"5^i:4 s T-&-i>o C©SS*5 2 

»±, as^*[qi{c]i^*(aiitfe^^©v^s©¥®» 

[0 0 2 2] i3C^no^ IttDHH 3tt, ¥ 
fft— -sBft^fetlTRHlllttCIlteU ^tl^ti&m^ffi. 
1 (DMWcoffi l/6©*aS:*bTV>S. S-fcttn 
20 — ;H 3©*MMHS4:, ^MfilCSil b, let 
©milHt)WW/6 7?**. #atN-n— ;n 3©M-Jl®{c 

&, *»©an 3 aa«»settfc?&j«*n % jPM*o-;n 

2*^3^e>nfc^Mwffil (EI3©T^(3ia^) ©SI® 
lc^5 3«t5. HI 3 aC^rSltt,. & 

aiftfD— ;n 3#ffiM-rs^S^lg l©ffiffi (HI3{c- 

jStfMsn?***-) fc^jasnfcgifts 2©*ifljka!*i^K: 

JfcJ&^ftTV^o £©£#>, 3tft-D—;H 2 ft 
1 *55HiA*|RiK:»i3Sb3B:*«6»f*D—;n 
3T£Effi-T*i:, SSIfe 5 2 £j? Lit U ^ffl^52t 
30 tt&#fa©^ 5 3 ^ 
o©»^D— ;H 3©^, StF^©^ffl!)©{4g(C^fiK^ 
ftTV>feg§^5 2tt % iltD-MStiSEItiC* 

[0 0 2 3] j»Wn— ;H 3&jfijil/&dAfiF 

«l©«Slc{i^5 2, 5 3jb*£EfcHW8l/rEBS 
ft, *©3FHJB«tt, I213©±^tc:|§l^-rs«}:3lc, #4 

jactiA^w/ 6 ©ho© v^*ae^.fe i; r-yrmtf. t 

ft5. ^©J:5*^*5 2, 5 3«$ixfciiffi 

40 »©J:o}C^4 s ^bS. ^5 

2,53 tCi&oTat®) bfc^A s ^ 5 2,5 3 ©#fft 
ft^DSSa- (&V^©1S^) T«tS*^C^i3, M 
* «teflE»j»* ft [rLL * # « - t Ifi T- S i> © T % o 
[0 0 2 4] gg^5 3tt, ^a-;H 2{Cio 

TJBJ5E*ftfc§ftlfe5 2ftffUaUTJBJ«*ftTlr^*© 
*©±ffltttg5*5 2©SS^i: bTDDiai s T-#5. 
0 4tt, 03©^6PCT-^-rgB^-t*J(tS^S^tSl© 
SEM (scanning electron mic 
r o s c op e ^SESTf EI4K:^ 

50 tiiC, SEMflftt:H:|«SS"r*ge*5 3©MlCJBjas 



w 

7 

titzM5 3 a©flfe#M< < o§ !? i:¥oTV>5o ^ b 
T> g§*5 3©±gpttt, 5 2 ©MfcilM 

?ht^ &?S©JgBI?£: bt\ Q3955 2 C 

[0025] jw±ww ufc j: e t, *&mwmmmmx 

It «12a, 13 a©^ftE6A*!3gB#©]I;£#&3 
(□— ;i/©[5]fe^-[qiojs»^[pi) ^rsjv>Ti^v^ftn — 

ztnzm,-z, *e^iM3i^gT-tt, at 

{^D-;H2, 130112a, 1 3 a Jc*§;&Ai3r# 
-rtKDMttv—jV 1 2 , 13££k il2a, 13 a© 

tf^fi^t}^©]!^* 5 ^?. (d— jMDmmjjGKDmj; 

[r]) £IrJV>T<.->&V">&©£: bTV>3. ffltv — 

[002 6] *fc® l '8gimmwLT-&, case 5 2 

a§St5^5 3 Sfi^f 2 l©fflCMt53i: 
£©*:», C©Efl»5 2a©««s»*fc.fc 

tfck fft$&»*©ffiftfcfiM« 2 1 £ Settle 

§5. &*s, ^««i©aafc¥HJett*«v;£si©& 

A 5 , *HifE©^T-«±, H-5©V*SM^.feJK«iiLT 
V>S."C:©«fc-5£, &Sfe©«&lil|lf 

e*^©*fta^*ttia±*-*i&«^©#fcT?ttn 

-;i/*tfr©W«#BJifca:*. #SS»©JB!BTfB\ ^ 
5 2, 5 3®*f 5fttffflJ^*MS»#ffi'j-*e*l!k«2 1© 

*tiftfcttbT**w§ftjafljLTv*s©"c, mwoitomt* 

[0 0 2 7] #«lBtt±IB*iK©J&ffifc:&A,e>IR 

s^txs*)©T-(i^<, *%Q§©£g&&jKu&<^46H 

hit-*), i2t^a ^«flf«i©Effi^riqiavD-;u 
©afe^^ ^n-en^giA, Bt-^bti^, 

[0 0 2 8] i5 (A) JCTiVfigfl-D— ;i/2 2,2 3 




(5) ^¥1 1 -9 0 5 3 0 

8 

©«*#U ±^ft!l©^ftn— ;U2 2 tt&BHMR 1 cafe 
SHfc4»**aF!3 fctc, T«ciffloat«-D-;i/2 3tt&flHp 

5. Sfcs &^o-;u2 2, 2 3(:lt S^fciSWft 
©$2 2 a, 2 3 a^tl-eftffJJ&^ftT^So iZ©*§ 
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